Immunohistochemical investigation of dopaminergic terminal markers and caspase-3 activation in the striatum of human methamphetamine users.
Methamphetamine (METH) has been shown to induce neurotoxicity. In a previous human study using quantitative Western blotting and radioligand binding assay, dopaminergic terminal marker deficits were induced in chronic METH users. In this study, we examined the suitability of the immunohistochemical detection of tyrosine hydroxylase (TH), dopamine transporter (DAT), and vesicular monoamine transporter-2 (VMAT2) levels, and caspase-3 activation in the striatum to diagnose METH abuse. Decreases in TH immunoreactivity in the nucleus accumbens and DAT in the nucleus accumbens and putamen were induced in METH users, whereas a significant difference of VMAT2 was not evident between METH and control groups. However, in the nucleus accumbens of two METH users, levels of VMAT2, a stable marker of striatal dopaminergic terminal integrity, were reduced remarkably. These findings might indicate that dopaminergic terminal degeneration is induced in the striatum of some METH abusers. On the other hand, we observed little caspase-3 activation, indicative of apoptosis, in the striatal neurons of chronic METH users. Overall, the findings of dopaminergic terminal markers were similar to those in the previous human study. Therefore, it is suggested that immunohistochemical techniques could be used to examine dopaminergic terminal marker levels and could also give useful information on chronic and/or lethal METH use in cases of METH-related death, where METH intoxication may not be toxicologically demonstrated.